Specialist infertility practice was studied in a group of 708 couples within a population of residents of a single health district in England. They represented an annual incidence of 1*2 couples for every 1000 of the population. At 
Introduction
The 1984 Warnock report commented on the lack of statistics on infertility.' The common estimation is that 10% of the population are infertile. This takes no account of the duration of infertility, nor whether it is primary or secondary. Failure to conceive after a year is taken to be abnormal as 90% of fertile couples successfully conceive within that time. Permanent infertility might be rare, but that is irrelevant to infertile couples wanting a child, or to those who already have a child but are unable to conceive again. The usual distribution of causes of infertility is unknown because of the biased interests of the reporting clinics. We studied the incidence and range of causes of infertility in a representative British population, at least among those reaching specialist clinics; the estimated need for treatment; and its success. The findings should therefore be of general and administrative interest throughout Britain and similar countries. We focused on the residents of a particular health district and drew on information mainly from a single clinic attended by most of the infertile couples from that district.
Patients and methods
The Bristol and Weston District Health Authority manages a population of nearly 400 000 living in the southern half of Bristol, the town of Westonsuper-Mare 20 miles away, and the Avon countryside between. Services for infertility are provided in various ways by general practitioners, gynaecologists, urological surgeons, endocrinologists, and others. The extent of the service by general practitioners is not known, but most infertile couples receiving specialist service attend a large gynaecological infertility clinic at the Central Health Clinic, Bristol, and a smaller complementary gynaecological endocrinology clinic at the Bristol Royal Infirmary, under the care of one gynaecologist (MGRH). Information from all other gynaecologists in this district showed that they undertook only 23% of the infertility work for local residents.
Another large gynaecological infertility clinic in the adjoining district provides a similar level of service along with gynaecology for the other residents of the Bristol area. The natural crossboundary flow of patients between the health districts of Bristol gave rise to a net inflow to the Bristol and Weston district amounting to 90/o of its gynaecology patients resident in Avon at the time of our study. Presumably, this applied equally to patients attending the gynaecological and endocrinology infertility clinics. A further 13% of couples attending those clinics were referred from outside the health districts of Bristol and were therefore excluded from the study.
Most infertile men requiring the specific help of an endocrinologist or a urological surgeon first attended the gynaecological infertility clinics with their wives, but those referred directly were included in our study. Men All couples were advised of their chance of conception, on proper coital timing, and how to recognise preovulatory secretion of cervical mucus to aid coital timing and postcoital testing. Treatments included all methods of ovulation induction,4 artificial insemination, hormonal treatment for endometriosis, and pelvic or tubal surgery as required. Our study included artificial insemination (by the high intracervical and intrauterine method) using only the husband's semen to treat oligoasthenoteratozoospermia ("oligospermia") (overall motile normal sperm density <4 x I 06/ml and minimum crude sperm density >1 x 106/ml) and failure of sperm penetration of mucus. Results with donor insemination were excluded as it does not provide a true cure. In women with obvious appreciable pelvic or tubal disease tubal surgery was limited to those (about half) with complete occlusive disease, and to others with only unilateral or partial occlusion if infertility was prolonged in the absence of any other factor. Surgery was performed under magnification using loupes and the usual modern techniques of careful tissue handling with glass rods, constant irrigation, low power diathermy, complete haemostasis, and fine non-reactive suture materials. Women with minor endometriosis that was not causing damage were not treated because the importance of their condition for fertility is not clearly defined and hormonal treatment offers no proved benefit.'0
The group with unexplained infertility included couples in which the menstrual cycle of the woman was normal (3-6 weeks in length); seminal analysis of the man yielded normal results6; the postcoital sperm penetration of mucus was normal7; there was normal coital activity at least twice a week; and laparoscopic findings were normal, unless pregnancy occurred beforehand, in which case the pelvic and tubal state was assumed to be normal. For practical purposes the group with unexplained infertility also included couples with minor abnormalities of uncertain importance, particularly oligospermia but normal sperm penetration of mucus, minor endometriosis without structural damage, and minor pelvic adhesions without obvious limitation of mobility or damage to essential structures, particularly the tubal fimbriae. All these couples received advice only and no specific treatment.
A diagnosis of luteal deficiency based on reduced progesterone concentrations in two or three cycles4 was not distinguished from unexplained infertility. Given normal menstrual cycles, it now seems to occur randomly, as in normal women, with no important contribution to protracted infertility.8
Results of treatment have been expressed as time specific, cumulative conception rates calculated using the life table method to allow for those couples who were not studied as long as others.3 The duration ofobservation was timed from the start of treatment or, in the case of unexplained infertility, from first attendance at the clinic. Statistical comparison between groups was made using the t test for proportions. Similarly, the results were also compared with the highest rates reported in couples with proved fertility.23 Outcome of pregnancy was not included in this study as we have previously shown that pregnancy is not unusually complicated in most groups,4 but about a quarter of the pregnancies were tubal in the group with tubal damage.
Results
After excluding couples referred from outside the Bristol area and allowing for the natural excess from adjoining health districts within this area and other couples seen by gynaecology colleagues the average number of couples resident in the Bristol and Weston health district attending specialist infertility clinics in 1982 and 1983 was 472 each year. Of these, 466 attended gynaecological infertility clinics at least initially. This figure, based on official audits that can be made available, represents 10% of all new gynaecology patients (taking each couple as a single case) resident in this district and 22% of all attendances of such patients at gynaecology clinics, patients with infertility attending on average about five times and patients with other gynaecological complaints twice.
The total district population was 393 000, of whom 204 000 were girls and women, including 84 100 aged 15-44. The lifetime incidence of infertility requiring specialist help could therefore be calculated, based on the average number of women in each year aged 15-44 that is, 84 100/30=2803. (A narrower age range might have been used, or the total female population divided by the average life expectancy, but would have made little difference.) Thus the incidence of infertility (primary and secondary) in this district appeared to be 472/2803=0 168 (17%).
Of the 472 couples each year, 78% attended the particular clinics under study and therefore had accurate individual clinical information, taken to be representative of the whole group. Among the 708 couples studied the average duration of infertility was 29 months (range 1-13 years), the average age of the women was 28 years (18-46 years), 59% being nulligravid, and the average age of the men was 31 years (18-64 years). The average age of the nulligravid women was 27-5 years and their duration of infertility 30 months; compared with the average age of primigravid women, who can be assumed to have started trying to conceive 12 months before on average, of 24 5 years at the time of delivery at Bristol Maternity Hospital. Table I gives the distribution of causes of infertility in the 708 couples studied as initially classified by the presenting features that were found, and corrected as above to the annual figure of 472 couples and related to parity. Investigations were incomplete in 9% of couples because they gave up or moved away from the district. The 41% of women overall who were parous (that is, had had any pregnancy) included 1 " who had had a therapeutic termination of pregnancy and 29% who had had a child (or at least a pregnancy of 28 weeks or more).
The causes have been reorganised into a final, simpler, diagnostic classification, and the results are given in table II. The group with postcoital failure subclassified by in vitro testing of sperm penetration of mucus given in table I was redistributed to mucus, sperm, and presumptive coital dysfunction groups in table II. Oligospermia was excluded as an abnormality when associated with normal penetration of mucus, and azoospermia due to obstruction, primary spermatogenic failure, or hypogonadotrophism was separated from the group with sperm defects. There were parous women in every diagnostic group, and the proportion in each group was compared with the proportion in the remainder with the X) test. There was significantly higher incidence of both patients who had had a termination of pregnancy and children in the tubal group (p<001), of patients who had had a termination in the groups with coital failure (p<005), and of children in the group with unexplained infertility (p<001). There was significantly reduced parity in the groups with endometriosis (p<001), mucus defects (p<0-01), and sperm defects (p<0 01). Figure 1 shows the results of treatment confined to 584 couples with a single cause of infertility or with unexplained infertility compared with normal. The group with amenorrhoea (95 cases) was treated by whatever method was appropriate as previously reported, excluding women with primary ovarian failure,4 and the conception rates were normal, reaching 96% after two years. In the group with oligomenorrhoea (89 cases) the rate reached 78%, there being a significant shortfall compared with the normal group and the group with amenorrhoea (p<0-01), mainly due to unsuccessful treatment of polycystic ovary disease." In the group with unexplained infertility (196 cases) the rate reached 72%, significantly less than normal (p<OOl). In the group with oligospermia (38 cases), which included failure of sperm penetration of mucus but excluded azoospermia, the rate was 1 I%, and in the group with only failure of sperm penetration ofmucus (31 cases The results for endometriosis were included in the tubal damage or unexplained groups as described above. The few cases of obstructive azoospermia were treated without success. Of the five couples with coital failure as an isolated cause, after advice four had conceived naturally within 10 months. The overall conception rate after two years in the whole clinic population with any causes of infertility was 48%.
The results in the group with unexplained infertility were further analysed by the woman's age and duration of infertility when first attending the clinic (figs 2 and 3). The only significant reduction by age in the conception rate was at 35 years or more (5/1% after 18 months, being the longest period of follow up so far in this age group, compared with 66-79% in the lower age groups, p<0 1). There appeared to be a progressive reduction in the chance of conception with increasing duration of infertility, although by 18-24 months of study there was no significant difference between the 1-2 year group (103 cases, 83% conception rate) and 2-3 year group (42 cases, 84% at 18 months). After 3-5 years' infertility (36 cases) the conception rate aft9r two years was reduced to 56% (p<OOl), and after five years or more (15 cases) it was reduced still further to 30% (p<O Ol). Although the data for other diagnostic groups are not given, our findings show that duration of infertility influences the subsequent chance of pregnancy only in the group with unexplained infertility.
Discussion
We have described infertility in a defined population resident in and around Bristol, which should be representative of the country as a whole and of similarly developed countries. It is not a complete picture of infertility, either in the whole population or of any fixed duration. We have described a minimum picture, expressed by the annual attendance of new couples at specialist clinics. In every case infertility had lasted at least one year; the average was 21/2 years. The annual incidence represented 1 2 couples per 1000 total population.
The lifetime incidence was 170/o-that is, about one in six couples appeared to need the help of a specialist infertility clinic at some time in their lives. One in eight needed help for a first child, and many couples would fail to have a child. Most attended gynaecology clinics, making up more than a fifth of all attendances at such clinics by residents in the administrative health district studied.
The study included primary and secondary infertility; 59% had never beeni pregnant, only 29% had had a child, not necessarily surviving, and 11% had had a therapeutic termination of pregnancy. Previous pregnancy appeared to contribute significantly to tubal damage causing infertility; the proportion of couples with a child was about one and a half times the average and with a previous termination twice as high. infertility were more likely (1 4 times average) to have had a child, possibly reflecting the essentially chance nature of the infertility in the majority. A previous pregnancy was uncommon in women with endometriosis or mucus defects or in those with husbands having clearly defined sperm defects, suggesting a persisting inherent condition. Women who had never been pregnant were only one and a half years older on average when they started trying for a pregnancy than fertile women, suggesting that most infertility is unrelated to postponing attempts to conceive. Furthermore, age played no part in unexplained infertility at least up to 35 years ( fig 2) . This study shows that the most successful treatment is for women with clearly defined ovulatory disorders, especially those with amenorrhoea ( fig 1) . Together with women with oligomenorrhoea they are responsible for about a fifth of infertile couples. The only unsolved problem is polycystic ovary disease. Tubal damage (excluding operative sterilisation) is a major problem, occurring in 14% of cases and with a poor chance of successful pregnancy (fig 1) . Effectiveness of surgery is limited by irreversible endotubal and fimbrial damage. Operating on only the worst cases, as we did, seems a mistake; surgery may be better restricted to the less damaged cases. Whatever surgical policy is adopted, however, the only hope in 80% of cases would be from in vitro fertilisation.
Endometriosis was found in only 6% of cases, seldom causing tubal damage. In the absence of tubal damage the role of endo-BRITISH MEDICAL JOURNAL VOLUME 291 14 DECEMBER 1985 metriosis in infertility and its treatment are not clear; recent evidence from in vitro fertilisation suggests an underlying ovarian follicular disorder. Unexplained infertility gives rise to the largest group of couples, making up 28%. This is not the place to discuss all the suggested causes, but clearly inclusion of laparoscopy and postcoital testing goes a long way to excluding previously unsuspected major causes. In fact the unexplained group in our study included couples with minor defects of doubtful significance, such as oligospermia (but with normal sperm penetration of mucus), minor endometriosis, or minor adhesions. The main factor determining the chance of pregnancy was the duration of infertility (fig 3) . It seems that up to three years' failure to conceive is usually due to adversity of chance alone, and couples need only explanation and encouragement. After more than three years of unexplained infertility, and particularly after five years, the outlook is much worse (fig 3) . In vitro fertilising capacity remains normal, however,'2 and the chance of pregnancy high.' A female factor interfering with the passage of sperms beyond the cervix seems likely, as inferred from studies using donor insemination. '8 In vitro fertilisation could therefore be of real benefit to couples with prolonged unexplained infertility, who make up about a quarter of the whole unexplained group. To take these with 80% of the group with tubal damage, in vitro fertilisation would be clearly applicable in about 18% of infertile couples. This would represent about 216 new couples undergoing in vitro fertilisation each year per million of the total population. Of course, not all couples would want in vitro fertilisation, but some would want to try for a second child, and research into male infertility may extend the application of in vitro fertilisation both for treatment and diagnosis.
